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(57)Abstract: 

PROBLEM TO BE SOLVED: To lessen image defects caused by pigment 
particles contained in pigment photoresist which forms a color filter. 
SOLUTION: A solid-state image sensing device 1 is equipped with a a 
photodetective sensor 3 which is provided in the surface of a substrate 
2 to carry out the conversion of light into electricity, a color filter 9 
which is provided on the substrate 2 and formed of pigment photoresist, *h t 
a light transmitting flattened film 10 which is possessed of a flat surface 
and formed on the color filter 9, and a micro lens 1 1 which is provided on 
the second flattened film, 10 and concentrates light which impinges on 
the photodetective sensor 3, where the second flattened film 10 is 
lessened in thickness so as to make the base of the micro lens located 
near to the top surface of the color filter 9. At this point, it is preferable 
that a distance between the top surface of the color filter 9 and the 
base of the micro lens 1 1 is set at 0.3 /imor below. 
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. * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The photo sensor section which is prepared in the surface section of a substrate and makes 
photo electric translation, and the light filter which consists of a pigment system photoresist formed on 
said substrate, In the flattening film which has the light transmission nature formed in the condition with 
a flat front face on this light filter, the lens which condenses the light which it is prepared on this 
flattening film and carries out incidence to said photo sensor section, and the solid state image pickup . 
device with which it had ** Said flattening film is a solid state image pickup device characterized by 
being formed in a thin film and the base of said lens becoming so that it may be located near the top 
face of said light filter. 

[Claim 2] The distance from the top face of said light filter to the base of said lens is a solid state image 
pickup device according to claim 1 characterized by being 0.3 micrometers or less. 

[Claim 3] The base in which the light filter which prepares the photo sensor section which makes photo 
electric translation in the surface section of a substrate, and consists of a pigment system photoresist 
on said substrate was formed is used. The flattening film formation process with which a front face 
forms the flattening film which is flat and has light transmission nature on this light filter, It has the lens 
formation process which forms the lens which condenses the light which carries out incidence to said 
photo sensor section on said flattening film. In said flattening film formation process The manufacture 
approach of the solid state image pickup device characterized by adjusting thickness thinly and forming 
said flattening film of a thin film so that the base of said lens formed on said flattening film may be 
located near the top face of said light filter. 

[Claim 4] The manufacture approach of the solid state image pickup device according to claim 3 
characterized by adjusting the thickness of said flattening film so that the distance from the base of 
said lens formed on said flattening film to the top face of said light filter may be set to 0.3 micrometers 
or less in said flattening film formation process. 

[Claim 5] The manufacture approach of the solid state image pickup device according to claim 3 
characterized by obtaining said flattening film of a thin film by forming the ingredient layer for said 
flattening film formation, and adjusting the thickness of this ingredient layer by etching on said light filter 
in said flattening film formation process. 

[Claim 6] The manufacture approach of the solid state image pickup device according to claim 3 
characterized by obtaining said flattening film of a thin film by adjusting the amount of etchback while 
forming said lens with etchback, continuing in said flattening film formation process at said lens 
formation process and performing etchback in said lens formation process. 

[Claim 7] The manufacture approach of the solid state image pickup device according to claim 3 
characterized by obtaining said flattening film of a thin film by forming thermofusion mold transparence 
resin with a spin coat method in said flattening film formation process. 

[Claim 8] The manufacture approach of the solid state image pickup device according to claim 3 
characterized by obtaining said flattening film of a thin film by forming the ingredient layer for said 
flattening film formation, and adjusting the thickness of this ingredient layer by chemical machinery 
polish on said light filter in said flattening film formation process. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the solid state image pickup device which equipped the 
detail with the light filter which consists of a pigment system photoresist, and its manufacture approach 
about a solid state image pickup device and its manufacture approach. 
[0002] 

[Description of the Prior Art] The CCD (Charge-Coupled Device) image sensor with a micro lens 
equipped with the light filter which consists of a photoresist of a pigment system as a conventional solid 
state image pickup device, for example is known. 

[0003] In such a solid state image pickup device, as shown, for example in drawing 5 , the photo sensor 
section 23 and the vertical CCD register-section 24 grade which become the surface section of a 
substrate 22 from photograph tie ODO are formed. Moreover, on the substrate 22, the vertical transfer 
electrode 25, the light-shielding film 26, and the 1st flattening film 27 grade are formed, and on the 1st 
flattening film 27, as mentioned above, the light filter 28 which consists of a photoresist of a pigment 
system is formed. And on the light filter 28, it has light transmission nature and the micro lens 30 is 
formed through the 2nd flattening film 29 with a flat front face. A micro lens 30 is for condensing the 
light which carries out incidence, and is prepared in the photo sensor section 23 every unit pixel and 
every photo sensor section 23. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional solid state image pickup device 
21 shown in drawing 5 , the nonconformity that the image point defect (sunspot image defect) of a solid 
state image pickup device 21 occurs arises in response to the effect of the pigment particle in the 
photoresist which is the component of a light filter 28. In the recent years when cutback-ization of the 
unit cell which consists of the photodiodes and CCD in a solid state image pickup device with the 
miniaturization of a solid state image pickup device and high-resolution-izing is advanced, the above- 
mentioned nonconformity is becoming a serious problem by cutback-ization of this unit cell. 
[0005] In order to solve the problem of the image point defect resulting from the pigment particle in a 
light filter, it is possible to make this pigment particle detailed. However, since the pigment particle made 
detailed becomes easy to cause secondary isoagglutination, it will have the new problem that the 
effectiveness of detailed-izing will be lost as a result, and technical establishment is difficult for it. 
Although current and each ingredient manufacturer company are directing the force towards the ED of 
atomization of a pigment, and high decentralization, from the first, it is the ingredient with which the 
photoresist of a pigment system itself was developed as a light filter application of a liquid crystal 
display component, and the level of detailed-izing of the pigment particle called for with a solid state 
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image pickup device differs. Therefore, the actual condition is being unable to aim at reduction of the 
image point defect number by detailed-izing of a pigment particle. 

[0006] By the way, in the conventional solid state image pickup device 21 of drawing 5 , the flattening 
nature of the 2nd flattening film 29 formed on a light filter 28 has big effect on the process tolerance of 
the micro lens 30 formed on the 2nd flattening film 29 at degree process on the occasion of the 
manufacture. Therefore, that flattening nature should be secured, it is necessary to form the 2nd 
flattening film 29 somewhat thickly until it stops influencing mostly of a lower layer level difference. 
Therefore, since thin-film-izing of the 2nd flattening film 29 is difficult, distance deltaH from the top 
face of a light filter 28 to the base of a micro lens 30 is usually 0.5 micrometers or more. 
[0007] On the other hand, in the solid state image pickup device 21, the light condensed by the micro 
lens 30 is set up so that a focus may be connected to the light-receiving side which is the about 23 
photo sensor section of a substrate 22. Therefore, if distance deltaH from the top face of a light filter 
28 to the base of a micro lens 30 is long as mentioned above, since the width of face W the light 
condensed by the micro lens 30 carries out [ the width of face ] incidence to a light filter 28 will become 
short, and the quantity of light which carries out incidence to a light filter 28 will decrease and a light 
filter 28 will become close to the focus of a micro lens 30, the effect of the pigment particle to an image 
will become large. 

[0008] In addition, in drawing 5 , the arrow head L shows the light which carries out incidence to the 
solid state image pickup device 21 (the parallel ray which carried out incidence from the periphery of 
one micro lens is shown for convenience), and F shows the distance from the base of a micro lens 30 to 
a focal location. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem then, the 
solid state image pickup device of this invention The photo sensor section which is prepared in the 
surface section of a substrate and makes photo electric translation, and the light filter which consists of 
a pigment system photoresist formed on the substrate, It is what was equipped with the flattening film 
which has the light transmission nature formed in the condition with a flat front face on the light filter, 
and the lens which condenses the light which it is prepared on the flattening film and carries out 
incidence to the photo sensor section. The above-mentioned flattening film has composition formed in 
the thin film so that the base of a lens might be located near the top face of a light filter. At this time, if 
the flattening film is formed in the thin film so that the distance from the top face of a light filter to the 
base of a micro lens may be set to 0.3 micrometers or less, it is suitable. 

[0010] In this invention, since the flattening film of a lens and a light filter was formed in the thin film so 
that the base of a lens might be located near the top face of a light filter, the distance from the top face 
of a light filter to the base of a micro lens was being shortened as compared with the former. Therefore, 
the width of face the light condensed by the micro lens carries out [ width of face ] incidence to a light 
filter becomes long, and the quantity of light which carries out incidence to a light filter increases. 
Moreover, since a light filter becomes far from the focal location of a micro lens, a pigment particle 
serves as a location which faded substantially. Consequently, the effect of [ on the appearance which 
the pigment particle in the photoresist which constitutes a light filter from a light-receiving side of a 
solid state image pickup device does ] is reduced. 

[001 1] In order to solve the above-mentioned technical problem moreover, the manufacture approach of 
the solid state image pickup device of this invention The base in which the light filter which prepares the 
photo sensor section which makes photo electric translation in the surface section of a substrate, and 
consists of a pigment system photoresist on a substrate was formed is used. The flattening film 
formation process with which a front face forms the flattening film which is flat and has light 
transmission nature on this light filter, It has the lens formation process which forms the lens which 
condenses the light which boils and carries out incidence to the photo sensor section on the flattening 
film, in a flattening film formation process Thickness is adjusted thinly and the above-mentioned 
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flattening film is formed so that the base of the lens formed on the flattening film may be located near 
the top face of a light filter. It is suitable to carry out in this adjustment, so that the distance from the 
base of a lens to the top face of a light filter may be set to 0.3 micrometers or less. 
[0012] In the above-mentioned invention, in order to adjust thickness thinly and to form the flattening 
film so that the base of a lens may be located near the top face of a light filter, the solid state image 
pickup device of the above-mentioned invention by which the distance from the top face of a light filter 
to the base of a micro lens was shortened as compared with the former is manufactured. Therefore, the 
effect of [ on the appearance which the pigment particle in the photoresist which constitutes a light 
filter from a light-receiving side of a solid state image pickup device does like the above-mentioned 
invention ] is reduced, and implementation of the solid state image pickup device whose condensing 
effectiveness to the photo sensor section improved is attained. 
[0013] 

[Embodiment of the Invention] The operation gestalt of this invention is explained based on a drawing 
below. Drawing 1 is the important section top view showing the example of 1 style of the light filter in 1 
operation gestalt of the solid state image pickup device of this invention. Moreover, drawing 2 is the 
direction view sectional view of X-X in drawing 1 . 

[0014] it is shown in drawing 1 — as — the solid state image pickup device 1 of this operation gestalt - 
- a light filter 9 — red (Red: R shows among drawing 1 ) — it is constituted using the three primary 
colors of green (Green: G shows among drawing 1 ), and blue (Blue: B shows among drawing 1 ). That is, 
a pixel is formed in the shape of a grid on the substrate 2 which consists of silicon, and the above- 
mentioned pigment-content powder type light filter 9 in three primary colors is formed so that it may 
become a different color for every unit pixel of the. Therefore, color coding serves as a primary color 
check. 

[0015] The light filter 9 is formed on the 1st flattening film 8 with a flat front-face, as shown in drawing 
2 . As the formation approach of a light filter 9, the approach using a well-known photolithography 
technique is adopted, for example. First, the photoresist of a pigment system is applied on the 1st 
flattening film 8 with a spin coat method, and, subsequently prebaking processing is carried out with a 
hot plate. Then, exposure and development are performed, a hot plate performs postbake processing, 
and filter pattern 9a of red, green, and one color in blue is formed. The light filter 9 of three colors is 
obtained by forming filter pattern 9a similarly about other two colors (in addition, nine a1 is a blue filter 
pattern among drawing 2 , and nine a2 is a green filter pattern): 

[0016] Filter pattern nine a2 green, for example with this operation gestalt About 1.5 micrometers and 
blue light filter nine a1 In about 1.0 micrometers and drawing 2 , although not illustrated, the red light 
filter is formed in the thickness which is about 1.0 micrometers. Here, CG-6030L (trade name) (the Fuji 
film Olin Corp. make) is used for these thickness values as a green dispersed system photoresist on a 
flat bear silicon substrate, and they are the green filter patterns nine a2. It forms. CB-6030L (trade 
name) (the Fuji film Olin Corp. make) is used as a blue dispersed system photoresist, and it is the blue 
filter pattern nine a1. It forms. It is a thickness value after the prebaking processing at the time of 
forming a red filter pattern, using CR-6200L (trade name) (the Fuji film Olin Corp. make) as a red 
dispersed system photoresist, and obtaining a light filter 9. 

[0017] Thus, as shown in drawing 2 , the semi-sphere-like micro lens 1 1 is formed in the light filter 9 
upper part currently formed for every unit pixel. A micro lens 11 turns into a lens of this invention which 
condenses the light which it is formed in a substrate 2 and carries out incidence to the photo sensor 
section so that it may mention later. And between the light filter 9 and the micro lens 11, the 2nd 
flattening film 10 used as the flattening film of this invention is infixed. 

[0018] A protective coat is a thing, and the 2nd flattening film 10 is formed in the condition with a flat 
front face while it has light transmission nature. Moreover, the 2nd flattening film 10 was formed in the 
thin film as compared with the conventional thing so that the base of a micro lens 1 1 might be located 
near the top face of a light filter 9. At this time, it is the distance deltaHl from the top face of a light 
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filter 9 to the base of a micro lens 1 1 especially. It is suitable that the 2nd flattening film 10 is thinly 
formed so that it may be set to 0.3 micrometers or less. Here, the top face of a light filter 9 means the 
field where the front face is most distant from the substrate 2, i.e., the maximum top face, among filter 
pattern 9a of three colors. 

[0019] Distance deltaHl from the top face of a light filter 9 to the base of a micro lens 11 It is deltaHl 
that it is suitable in it being 0.3 micrometers or less, although stated later. It is because the knowledge 
of the high effectiveness which the image point defect number reduces most in the state of leveling off 
mostly as it is 0.3 micrometers or less being acquired was carried out. 

[0020] In this operation gestalt, such 2nd flattening film 10 is formed in the thin film by the 
photolithography technique mentioned later using OPUTOMA LC 760 (trade name) (product made from 
JSR, Inc.) which is heat-curing mold acrylic resin. 

[0021] In addition, in the solid state image pickup device 1, the lower layer of a light filter 9 is 
constituted as usual. That is, while the island-like photo sensor section 3 is formed for every pixel, the 
vertical CCD register 4 is formed through the read-out section (graphic display abbreviation), and 
another vertical CCD register 4 is formed in one photo sensor section 3 side of a substrate 2 through 
the channel stop (graphic display abbreviation) at the another side side at the surface section of a 
substrate 2. And reading appearance of the obtained signal charge in which photo electric translation 
was carried out by such configuration in the photo sensor section 3 is carried out to the vertical CCD 
register 4 through the read-out section, and it is further transmitted with the vertical CCD register 4. 
[0022] On the other hand, it is in the front face of a substrate 2. For example, the insulator layer 5 
which consists of silicon oxide is formed. This insulator layer 5 may be the so-called cascade screen of 
the ONO structure which consists of three layers of not the monolayer of the silicon oxide film but the 
silicon oxide film and a silicon nitride film, and the silicon oxide film. On the insulator layer 5, the vertical 
transfer electrode 6 which consists of polish recon is formed in the abbreviation right above location of 
the vertical CCD register 4, and further, on the substrate 2, where the vertical transfer electrode 6 is 
covered, the interlayer insulation film (graphic display abbreviation) is formed. The vertical transfer 
electrode 6 has a three-tiered structure which consists of the two-layer structure [ which consists of a 
1st perpendicular transfer electrode and a 2nd perpendicular transfer electrode ] or 1st, 2nd, and 3rd 
vertical transfer electrode, and the interlayer insulation film (graphic display abbreviation) which consists 
of silicon oxide etc. is formed in each vertical transfer inter-electrode. 

[0023] On the interlayer insulation film which covered the vertical transfer electrode 6, the light- 
shielding film 7 is formed in the vertical transfer electrode 6 through this interlayer insulation film at the 
wrap condition. A light-shielding film 7 is for intercepting the incidence of light other than photo sensor 
section 3, and is formed in right above [ of the photo sensor section 3 ] at the condition with 
rectangular opening. In order to aim at reduction of the smear component based, on light carrying out 
incidence from the edge of opening of a light-shielding film 7, and resulting in the vertical CCD register 4 
in that case, it ******s even right above [ of the photo sensor section 3 ], and is in the condition that 
the above-mentioned opening was prepared in the condition of having enclosed in this overhang part. 
[0024] On the light-shielding film 7, the 1st flattening film 8 is formed for the protective coat in the 
state of the wrap in the interlayer insulation film which attends opening of a light-shielding film 7. This 
1st flattening film 8 is film which has light transmission nature, and the front face is formed evenly. In 
this operation gestalt, the 1st flattening film 8 is formed for example, using heat-curing mold acrylic 
resin. As the formation approach in this case, the method of applying heat-curing mold acrylic resin, 
heat-treating with a hot plate after that, and stiffening the spreading film with a well-known spin coat 
method, is adopted, for example on the substrate 2 formed to the light-shielding film 7. 
[0025] Here, the thickness after hardening the spreading film formed using OPUTOMA LC 760 (trade 
name) (product made from JSR, Inc.) which is heat-curing mold acrylic resin, for example formed the 
spreading film so that it might be set to about 1.2 micrometers in a flat bear silicon substrate. 
[0026] And the above-mentioned light filter 9 is formed on the 1st flattening film 8 currently formed as 
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mentioned above, a micro lens 1 1 is formed through the 2nd flattening film 10 on a light filter 9, and the 
solid state image pickup device 1 is constituted. 

[0027] Next, based on the manufacture approach of the above-mentioned solid state image pickup 
device 1, 1 operation gestalt of the manufacture approach of the solid state image pickup device 
concerning this invention is explained. The manufacture approach of the conventional solid state image 
pickup device is shown to this drawing (b) that drawing 3 (b) is the important section sectional view 
showing 1 operation gestalt of the manufacture approach of the solid state image pickup device 
concerning this invention in order of a process, and is easy to compare in order of the process. 
Moreover, in drawing 3 (b) and (b), the lower layer graphic display of a light filter is omitted, respectively. 
[0028] In manufacturing a solid state image pickup device 1, the base 12 (refer to drawing 2 ) which 
formed even the photo sensor section 3, the vertical CCD register 4, an insulator layer 5, the vertical 
transfer electrode 6, a light-shielding film 7, the 1st flattening film 8, and a light filter 9 in the substrate 
2 by the same technique as usual is prepared. And the flattening film formation process shown in (A) of 
the drawing 3 (**) and (B) is performed first. That is, thickness is adjusted thinly and the 2nd flattening 
film 10 is formed so that the base of the micro lens 1 1 formed on the 2nd flattening film 10 may be 
located near the top face of a light filter 9. 

[0029] With this operation gestalt, with the well-known spin coat method, OPUTOMA LC 760 (trade 
name) (product made from JSR, Inc.) which is heat-curing mold acrylic resin was applied on the base 12, 
it heat-treated with the hot plate after that, the spreading film was stiffened, and ingredient layer 10a 
for 2nd flattening film 10 formation was obtained. When forming the spreading film with a spin coat 
method on a base 12, the thickness of ingredient layer 10a adjusted so that it might be set to about 1.0 
micrometers on a flat bear silicon substrate. 

[0030] And as shown in (B) of the drawing 3 (**), the 2nd flattening film 10 of a thin film is formed by 
carrying out ashing of the ingredient layer 10a, and adjusting the thickness of ingredient layer 10a by the .-. 
dry ashing method which is a way method of the etching method. The broken line shows before ashing 
the ashing back from which the continuous line removed the thickness for delta E minutes among (B) of 
the drawing 3 (**). the ashing method — the thickness of ingredient layer 10a — delta — the example 
of a condition at the time of making about E= 0.5 micrometers thin is shown below, the thickness of 
ingredient layer 10a — delta — distance deltaH! from the top face (the maximum top face of the light 
filter 9 of three colors) of the light filter 9 formed at degree process when about E= 0.5 micrometers is 
made thin to the base of a micro lens 11 It is set to about 0.3 micrometers. 

[0031] - equipment: — a single-wafer-processing microwave ashing device and power: — 500W, gas, 
and flow rate: — oxygen (02) gas; — 200sccm [a volumetric flow rate [ in / in seem / reference 
condition ] (a part for cm3/)] 

- stage temperature: — 120 degree C and pressure: — 135Pa and processing-time: — 60 — sec [0032] 
In this way, after forming the 2nd flattening film 10, the lens formation process which forms a micro lens. 
1 1 on the 2nd flattening film 10 and which is shown in (C) which is the drawing 3 (**), and (D) is 
performed. For example, with a well-known photolithography technique, the spin coat of the photoresist 
for photosensitive micro-lens material is carried out on the 2nd flattening film 10, prebaking processing 
is carried out, after performing exposure and development, breeching exposure is carried out, postbake 
is carried out further, and resist pattern 1 1a is formed. With this operation gestalt, TMR-P3 (trade 
name) (Tokyo adaptation incorporated company make) was used as a photoresist for micro-lens material. 
[0033] And heat reflow processing of the resist pattern 11a is carried out, and the semi-sphere-like 
micro lens 1 1 is obtained for this resist pattern 1 1a softening and by carrying out melting. By the above 
process, it is the distance deltaHl from the top face (the maximum top face of the light filter 9 of three 
colors) of a light filter 9 to the base of a micro lens 1 1. About 0.3 micrometers and the brief solid state 
image pickup device 1 are manufactured. 

[0034] On the other hand by manufacture of the solid state image pickup device 21 shown in 
conventional drawing 5 As shown in (A) of the drawing 3 (**), (B), and (C), except adjusting the 
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thickness of the 2nd flattening film 10 to a thin film, and forming it with the flattening film formation 
process of this operation gestalt The 2nd flattening film 29 is formed similarly, pattern 30a which 
consists of a photoresist for photosensitive micro-lens material by the photolithography method is 
formed, heat reflow processing is performed and a micro lens 30 is formed. Thus, in the manufactured 
conventional solid state image pickup device 21, distance deltaH from the top face (the maximum top 
face of the light filter 28 of three colors) of a light filter 28 to the base of a micro lens 30 was set to 
about 0.8 micrometers. 

[0035] In (c) which is this (D) and drawing (**) of the drawing 3 (**) in addition, an arrow head L The 
light which carries out incidence is shown in solid state image pickup devices 1 and 21 (the parallel ray 
which carried out incidence from the periphery of one micro lenses 11 and 30 is shown for convenience). 
Moreover, the light L by which W1 and W were condensed by micro lenses 1 1 and 30, respectively shows 
the width of face which carries out incidence to light filters 9 and 28 (the width of face which carries out 
incidence to the maximum top face of the light filters 9 and 28 of three colors in this case is meant). 
[0036] As shown in (c) of this (D) and drawing (**) of the drawing 3 (**), by the approach of the above- 
mentioned operation gestalt Since the 2nd flattening film 10 which adjusted and thin-filrrHzed thickness 
when deltaE removed ingredient layer 10a for 2nd flattening film 10 formation by thickness by ashing is 
formed Distance deltaH 1 from the top face of a light filter 9 to the base of a micro lens 1 1 As compared 
with the conventional distance deltaH=0.8micrometer, about 0.3 micrometers and the very short solid 
state image pickup device 1 can be manufactured. And such a solid state image pickup device 1 can be 
obtained only by adjusting the thickness of the 2nd flattening film 10, without changing a process and 
the formation process of a micro lens 1 1 to the formation process of a light filter 9. 
[0037] Moreover, with the solid state image pickup device 1 manufactured in this way, it is the distance 
deltaH! from the top face of a light filter 9 to the base of a micro lens 11. Width of face W1 in which the 
light L condensed by the micro lens 11 by being shortened. carries.out incidence td. a light filter 9 By.-, 
that which is made for a long time as compared with the conventional width of face W (W<W1), the 
increment in the quantity of light which carries out incidence to a light filter 9 can be aimed at. 
[0038] Moreover, distance deltaH 1 from the top face of a light filter 9 to the base of a micro lens 1 1 
Since the difference of delta F minutes arises in the focal location of a micro lens 1 1 as compared with 
the former and a light filter 9 becomes far from the focal location of a micro lens 1 1 by becoming short, 
the pigment particle 41 in a light filter 9 serves as a location which faded substantially. Therefore, the 
effect of [ on the appearance which the pigment particle 41 does ] can be reduced in respect of light- 
receiving of a solid state image pickup device 1. 

[0039] Drawing 4 is drawing showing the result of having investigated the relation between the distance 
from the top face of a light filter to the base of a micro lens, and the image point defect number, about 
the solid state image pickup device obtained like the operation gestalt. Also from drawing 4 , it is 
checked that the image point defect number decreases and the image point defect number decreases 
mostly most that the distance from the top face of a light filter to the base of a micro lens is 0.3 
micrometers or less in the state of leveling off, so that the distance from the top face of a light filter to 
the base of a micro lens is shortened. Moreover, reduction-ization of the further defective number is 
attained by combining the improvement of the ingredient described previously, i.e., atomization of a 
pigment, high decentralization, and this invention. 

[0040] Therefore, according to the solid state image pickup device 1 and its manufacture approach of 
this operation gestalt, the image quality which the number of an image point defect reduced can realize 
the good solid state image pickup device 1. 

[0041] By the way, although the example which adjusts thickness on a light filter by the ashing method, 
and forms the flattening film of a thin film with a flattening film formation process was stated by the 
manufacture approach of this operation gestalt, this invention is not limited to this example. For example, 
although the so-called micro-lens configuration imprint process which forms a micro lens with the 
etchback using POJIREJISUTO is also employable with the lens formation process which forms a micro 
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lens, while continuing at a lens formation process and performing etchback with a flattening film 
formation process in this case, the same effectiveness as the flattening film of the thin film mentioned 
above by adjusting that amount of etchback can be acquired. 

[0042] Moreover, the flattening film of a thin film can also be obtained only by spreading by forming 
thermofusion mold transparence resin with a spin coat method with a flattening film formation process. 
[0043] furthermore, the chemical machinery polish (CMP) after forming the ingredient layer for flattening 
film formation on a light filter with a flattening film formation process — it is also possible by adjusting 
the thickness of an ingredient layer by law to obtain the flattening film of a thin film. 
[0044] In addition, lower layer structure, ingredient, etc. are an example, and this invention is not limited 
to this example, but, of course, can change from the light filter of the solid state image pickup device 
stated with this operation gestalt variously. 
[0045] 

[Effect of the Invention] As explained above, the quantity of light which carries out incidence to a light 
filter since it considered as the configuration which formed the flattening film of a lens and a light filter 
in the thin film so that the base of a lens might be located near the top face of a light filter, and 
shortened the distance from the top face of a light filter to the base of a micro lens according to the 
solid state image pickup device concerning this invention can be increased, and the pigment particle in a 
light filter can be made into the location which faded substantially. Therefore, the effect of [ on the 
appearance which the pigment particle in the photoresist which constitutes a light filter from a light- 
receiving side of a solid state image pickup device does ] can be reduced, and the image quality which 
the image point defect number reduced can realize a good solid state image pickup device. 
[0046] Moreover, since according to the manufacture approach of the solid state image pickup device 
concerning this invention the thickness of the flattening film is adjusted thinly and the flattening film is 
formed so that the, base of aJens may be located near the top face of a-. -light-filter,. the distance from: 
the top face of a light filter to the base of a micro lens is shortened, and the image quality which the 
image point defect number reduced can manufacture the solid state image pickup device of the good 
above-mentioned invention. And except adjusting thickness and forming the flattening film, since it can 
manufacture without changing the process to the formation process of a light filter, and the formation 
process of a lens, it is easily employable as an old manufacture process. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section top view having shown the example of 1 style of the light filter in 
1 operation gestalt of the solid state image pickup device of this invention. 
[Drawing 2] It is the direction view sectional view of X-X in drawing 1 . 

[Drawing 3] (b) is the important section sectional view having shown 1 operation gestalt of the 
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manufacture approach of the solid state image pickup device concerning this invention in order of the 
process, and (b) is the important section sectional view having shown the manufacture approach of the 
conventional solid state image pickup device in order of the process as a comparison. 
[Drawing 4] It is drawing showing the result of having investigated the relation between the distance 
from the top face of a light filter to the base of a micro lens, and the image point defect number, about 
the solid state image pickup device of an operation gestalt. 

[Drawing 5] It is the important section sectional view having shown the conventional solid state image 
pickup device. 
[Description of Notations] 

1 [ — A light filter, 10 / — The 2nd flattening film, 10a / — An ingredient layer, 11 / A micro lens, - 

12 / — Base ] — A solid state image pickup device, 2 — A substrate, 3 — A photo sensor, 9 



[Translation done.] 
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